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Abstract 

PURPOSE:To improve an emission output of a light-emitting element using a gallium nitride compound semiconductor, to lower also a forward 
voltage and a fonvard current and thereby to make the light-emitting element be of practical use. 

CONSTITUTION: After an electrode having a width of 20mum or below is deposited on a gallium nitride compound semiconductor doped with a p- 
type dopant, the gallium nitride compound semiconductor is annealed at a temperature of 400 deg.C or above, so that the electrode be fonmed. 
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SE9<b^'J 'i?A9Wb^«Wi«»fe4 0 
OriJLb-Cr:i-ij>ifr^Zi:5:««i:r^»afbJ!f'J 11 
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:^tcttffi$n^>a<b:^ij -^A^b^ifiai^oiiftcoii 

[0002] 

[ta£«<^a«] Wfe^it^r^it-K (LED) , »ftU 20 

"Ftmtbx. a^b^f'j-t^A (GaN) . mit^yjo 

Uiin^l. (I nGaN) . W^tii^}^ U7 )\^^ U 
(GaAIN) . ^{t^yi/^U7)\/\z.^Uim^U 
( I n A 1 G a N) m<n^{t^^) O UMt'^^ii(^%^1^^ 

10003) «i.tfGaNifflv^/cLED*^(?D«ifitC 

^^>T, iai*^^ut@2$:ffit>rK^^i. iSiti(aM5 

T-TT^yafc^HtSK^itC. A 1 NJ:y3i:i/<y 77 
ff2t, n^GaNiiSt, p K->'<V h ;5'*K-y$ 
tv^'cBStt^S; iSG a.N)f^i:;^;|iiC»i$n/c«iSS: 
^L. nSGa'NJ13ictt«« a:(T, ngg««i:t^ 
-3. ) 5; iSGaNil4tctt«« a::(TpS!««i:v^ 

tCii*ri»r t*Cj: y,- i a N«4 X>^»DCD«>tS:, 
«*tt»fiT«»i^ 7 7 e>«fflT ^> r i: 
/i^-Cti. «ic, a2iC.^'i-cfcdtC. pS««6&iS 
GaN«4<0(ilf^ffitCj^fiWi»C^^-j:y^ i 3 40 

N«4i:p^«a6tC0SWl«ft$:Tlf, 
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COT'^U. ^•C^i&^i:T^>tC6lia^b)!fU'^A»<b* 
(0006) 

i>rzi^. »^<^^«:t7o^i:c^. a^byfU-^AR^b 

rc. fip*), ^««^(oa<b^'u'5Aj^b'&4Mi»*tt, p 

fc2 0 M m>:tT0i|&$:W"r^. pa««7>'*J|^«StV^V^i 

20 K^^K-ysri/ha<t^»J't?A^b^1*iMI*±ll 2 
OMmJilT(^«$::^Ti««&(^«L/ca, OM^b^U 
. AS^t-^T^i^S: 4 0 0 rJiLh-CT-- 'J > 5^1" -5 
r i: 11 j: *ji&fijrr ^> c t t <b. 
(0 0 0 7) p^fttt. 2 0MmJitTO«&Wr<&« 

X'$>tiiti&^f)'^2 0 M mJi^T. If R-CJ&ntf«a**2 0 

30 ^?5<«$:pS!«±ffit:.%«iC?getr<bZi:t,-Ct5i. 2 
fz. @6(:iK'rj:ot:iti20MmJaTOpS««6^lt 
Ki^fiSttT. ti7)±/j**bpS«li6$:«a«?tC»a!r-6 
/itfOiC. Au. 1 n. A 1, ^EBSc^»«tt«»-C»a 

(0 0 0 8) i^m^^n^k^^-zfLtzmit^'j^Ajhit 

h u i/A h^oyiSL^w? 7.0 S:a<b^ 'J 't^A^fi^b'&ttiti 
0 OMmiitTtT^iZt;)*^*^*. «ft*r»fcLrW:, M 

(0009) 

(f^ffl) J':/.T. ^l5fl^t:j:ipSW«(^ftffl&a3, 

<i:t>ia4 Sr^mLTtttfflT^). @3tt, *«^ic<i:6p 
S!1t*6 &i&iatU/c i 35!G a N/i4 COWifii jitrS»l?f - 
Si®. 134 li. t!ORfct:J:^>pSWtt6 4iBatfeia 
G a N«4O«ia&^.r®^»rffi0TJ&^. 

(0 010) Bgi:t.a;/<rcj;^i:, pSKw^vk^k 

) -:^LAciSGdNJi4(J:fifii*X^»10<»Q-c«ASt±t,* 
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2 1 3 53•?■^:fc•^^r. n^iSIG a Nli4 0 orjii 

i MG a N*«7r- u Vi^ic J:, T<SfiSi>i: pmtfjii 

«:*t/^;x,S:«fflL.T«»j. r(0*«ia:?. (H) A^H^t 
^'J'J'AJWb^1Wiai»tt>-Cpffi!K-^<>h (M) tM 

lC-r«Ci:i:J:y. iSGaN«Av8fittlc4-4. 

(00 11) tri-c. p-n»^&wr4J|iaK*«jfe 

*'f7--<)>:fiZ^>)mf3^A\QziJ. M-H 
(0 0 1 2J tZ^Oi. @4tZ7ht^i>iZ, iHGaN 

»40±i:(S*©3:.icttniiC!)«ifc<^«r<E>t. 7 
--'JyirmC. iSGaNJl4«PTpSK-/<>|st 

'5:4. «rFS«*«*?ajrff*»>i:v^fc*!)tc. « 
««)J[T©SM>«)iSG a N«4«:f>tt»JS«ttffl«0D 
a3t:iS-rj:^i:. «2 0/*mJ.:tT 
0«S it. *»3:««JIT<Di5!CaNJI4 

pSt"!:*. o*y. ia!GaN/l44>»:^*n4*jR 
©lORffiJBtifiJ: -t 1 0 M mJ.:trtT-fe.£ t Jtsr i c t 

(0 0131 Sfe. 071*. ^77'{7mm±iZ. Ga 
N-'<y7 7«i:. tWitCM g K-y i ffi!G a N^t & 

#Hfl«fPl 0iiffi!7z-ij>iri,fe©^. 7a-'J> 
i^t. 7;r-'j>iraOia!GaN«fl5«Sl»tOD 

Bft&TTf 0T*i. ioia»:s^-ri-5»:4 oortfi 
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7 0 0rsa7.4i:ISl*-S(^«i:^^.j. ttfittJipfi 
tl'*. t$oT 7 z-ij> if igjjii 4 ooTCJSLh. S6 

fist U Ji: A'ft 4 X)>% -Cft * . 
(0 0 14] tE-jT. *«W(0««»fito^ijjCjSv%r. 
ig2GaNl4±»:. <I2 0 MinJilT<0«lt«Jt, A 
*«T-<«f«L/j:tt. 4 0 0'CJiLhT7r-"J yifi" 
10 liZtlZ^O. i£GaNji4tt±B>C{S»tt)ipfflt 
IB|Bf»:p^««6 4:pa»c«t),feGaN*4t 

(0015] 

pffiW«//»JfiSan/iGaN]ifc:Sr4f-yyfe. «s 
i)ll;»<'3Hr£7iIiiia7«>J. sett. B5«!)pi!lf||6C!) 

20 [00 16] tsiewi] ajw±«fi-c*4 2-<iJf-# 
«)-<t7r-r7Stgi«Cffit:. MOcvDKBfcffiv% 

T. Ca Vv/B2 42 0 0*i/if;^SD-A<DH 
ffTBKSatf. Cji..\V<v7 7]i205±»CSi'feK-'y 
L/iii«BC a .\Ji}3&4 MmOBWTfiKfia-tt-. S i& 

n4!G b Kilaojiit:. MgiK-yufeifiOa 

Nli4 iliUiitti.. S'i>»CiSGaN«4 0±lCtt<| 
20MmT;«.h7^y«®pa!f|«6i»/aL. nSIG 
aN«0±i:t3:naWli5S:}efiW4. £IT. nSMfi 
5 4: pa««6<^i&fi£^rj£4J«W4. 
W [0017J® i*!GaN«4»±i;. 7*Kijyif 

4. 

® ia!Ga.\Jg4Cj-aiinSGaN/13*t«ai-r4 

h -ca 5 n isr J: -3 »: A K 7 ^' ^© p - 
® na!Ga.N«3»;aAl &ii«L. pSGaNJf4 

icttAu/Ni &jS«Lr. *n-fnn^tt6. pa 

0 «fli5$;jBsST4. pa!«itt«2 0MmC!>Xh 
7-C:/S:l 0;..r.(ai8r-»/«U. 1 6*®Ah5-<:^fc 

JBfisr4. mi&nmem. smnsfifp. loo'cv^ 

® 7x- pS««5i«fl«»caf«-rsfs 
«!)»:. aecacT-t?*:. pa«tt5o±»cAu. i 

n. A19«««tt»»7 41i«-r4. 

(00 1 8] J.x±roj:^k:ur«a5. Sijgjaufe 

r. Rjtf'<^r-Ki:ur«3(eatt4t. «*fiJ««2 

1 OmACfcoT. m7jlS)«ff4V. tr-i»jfiS4 30n 
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[0019J [3I»«2] pS««6flD«l 5,.m. A 

tw*. raC<)ittriS]««2 0mA. «t6riS]«ffi4V. 
?6i(6aj;i!J 6 0 M W 1 5QI« 1 1 W9T»o 
10020] [JtlSWl] pS!«i6®«&2 5Mm. 

t rattle LT-t^xyx-SiJaxL,. «Jt^r-<:t-Kt Lfc 
tri, rai:<«35lRl««2 0mAU«i«T. m^tSin 

C0021J [ifc|6«2] Pa««6O«&3 0*.m. 
AK5-<:/nW10;xm. *«tl 2lC-r4fl6U:. 
1 fcHttlCLT-^x^N-fciOXL. «*3i'w';)-_Kt L 

fefcii, wt:<jB:&i3i«a2 0mA»c«i,%r. la^isj 

I0022J [ltti«3] pS!«i6ffl«|&50Mm. 

tHtttCLT-^xywSjDXL. fk%^ ^ if - }i t Lit 
tZ^. rai;<Jlttf|3}««2 0mAtCfii>T. M;^l^« 
fflOV. «JtaS3!j5MW-rLA'«:*>r>fc. 
[0023] 

I»B«)a«J J-XiJS^ Lfe J: ^ »c. 2 0;. m^TO*! 
S:«rr * pffl«ll«:jBfiSt/S:»b/f'J -f AJR{fc^J»iii 

S^tLfcli^tc. -K^JIjMStttt, JilfK^Jiflinfe 
*§tt&7n1". — ^. •e®SA<2 0 Mulct •J<j^tv>pS 
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(GO 24 J U/i/|-.-3r*«^®«ffigsJaffti«v,^ 
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IB3] *«'««-l5a[«i:J:*pi?«ifeJBjaLfe 
[04] ta£«at:J:ipSW«|:«eSLfciggGaN 

[@6j a5o«si6o-at&aatLfcBfa5H'A 
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